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1020000051214 2000/10/ 

^i^(CMP) A}-g-^-o_ S *| ^l^l«fl(etch back) *>-g-S>53* «fl ^*Hr <^ 

^>-g-*>^l Sl£ ^£ 3 3. ^ A}o]9) cj^ ^-g- 

£ 2h 
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" 1020*000051214 2000/10/ 

±.x}$H ^ HJ-^ {METHOD FOR FORMING A CAPACITOR OF A 

SEMICONDUCTOR DEVICE} 

£ la - £ lg^ ^2fls] ^sflAlei "o 1 "^* HA]^ 

£ 2a - £ 2h^r *^AHofl s}^ ^s^El qs§ iHl-g- ^>^o.S JEA^ 

s] ^ A-^-^-^l cfl tB^ii ^ ** 
100 : «KE*fl 7l^r 103 : 1 
107 : #slzi(plug) 109 : *H 2 
111 : *ll 3 ^<£^ 115 : °}i3-§- tq-ej- 

119,119' : n]-^^ 121 : #(hole) 

123 : £}-<?]( line) 125 : ^ ^^-g- 
127 : ^ ^ 
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" 1020000051214 2000/10/ 

<n>^]^ 5)^.1- ol-g-s]-^ 7l# -g-oHH 7]^ i^Xmemory device)^ DRAM(dynamic 

random access memory) °1 ^3 A>-g-s]ji oiji, ^ofl^ DRAM 51 ^^£7} 
jl ojcf. cfl^-^r^ DRAM i^r^r -Me] ^(silicon) 7]^-§- ol-g-sM *\}2i^3. , 
DRAM^I AA$\ -KcelD^r ^M-^l 3.^ $A JL^r M<jJUl^Ei (Metal Oxide 
Semiconductor Field Effect Transistor, o}*} M0SFET.5. W)-!" i#^>Jl SX^r. A % 
iflofl $1*l*r^ MOSFET^) :£i( source)^- 7] *fl*13 (storage capacitor) 

<4 o^^t]-. DRAM^ ^%*\?\7\ A ^ #41*1 ?J 6 > ^Kr^l, 

ol<>fl nj-ej- £1<£3 o.s. a E ^71 71 3flA]^i ^(storage capacitance)^ A^A ^3 . 
^7l^ ^MsJ^l ^-^^ 4ii/S.5lltl «] (source/drain ratio)^ #^S>r w> 

^3r*l ^ ^IJL ^(undesirable signal problem) °ltr ^13^ ^r-f 

^tj-. rehe^-H, ^M^f 413^ ^*>S S^-^i ^35L1- *tf*l7l7l ^*fl 

*l*r, ^ iflofl T^lH^l- 7>^1^ ^aJMEil- ^ ^4 

<12>DRAM ^ tflsl ^aJMH^-I- ^Al7l7l ifl«fl A r -8-3fe- « 0 v^ # *rM-SAi, ajf^ 

71 sflAlEi (stacked cylindrical capacitor)7> A>-g-s]ji oicf. ^ 7 ]^ T^sfl 
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" 1020*000051214 2000/10/ 
^} #3 ^*h§- ^^rfl^Hi l-eflojE (capacitor plate)S^ $HJ-#o..5.*~ ^^a] 

<13> ^^-^ 7^^* ^^7] ifl«fH$r #q-g. ^A^j.7) o]*)- ^(hole)^- 

3, ^ ^d^AS *l~8-=lfe- ^^-(poly silicon)* f^Ka, o]o^ ^ 

z}<q THsflAlEll- ^^3r]-7l flsH «^l^^(etch back) SEfe- 3^71 7fl a} <£v}*£ (chemical 
physical polishing, CMP W)* *>-§-*H #7" cf^^g ^ej^o. z}-z}-o] ^wl 

S-el^h ^Hl^ CMP ^ # "g^fe *si&)(slurry) ^#^ofl 

^ ^-ir ^3. <$*\*H 7l^oj Af-g-SlZL 5U4. 

<14> ol^ofl^^. £ la - IE lg# ^S^, ^2fl^ ofl^l^# Ol-g-^- ^X\^ WJ-^* 

<is> ^ £ i a ofl v}<% ^-o] t M0SFET(ol£Al)7> ^(l)* 

#7l «V;£*)1 7l*(l)^r I3(cell) <a^(A)3r ^(periphery) (B)£..S. 4^*1 
■ -cf. -gB^ 01=^^- ^ j_ ^<gf,(3)o] # 7 ] tiVE.*]] 71^(1) ^ofl ^ 

^"71 1 *3<3#(3) # H ^(AH Sfl^SiRr ^ ^3" ^JlsL # 

(hole)(5)ol Aj-7] ^ (5) vflofl^ ^ZL(pl U g)(7)7> *§>S3th o'<>H, ^71 

^1 1 ^^#(3)4- #e1n(7) ^3. ^e)^ ^sj-g-s. ^^o^]^ 2 *i<2^ 

(9)°1 ^^4. *q 2 *i<2#(9) ^ofl^ ^ s °l^<H*m ^ 3 

<ie> cf.g-o.jL £ lb^ll 5L*1€ «>^- -g-ol, #7l *fl 3 *|<3^(11) -tf^ofl #^( p hotoresist) 
■Br % m^^r 3fl^i(13)# ^tb4. <*1<H>H , #7l aj)^ 

(13)* n]-^ 3 ( mask )5. o]^-^ ^iz| ^3 0.3. -8-71 *fl 3 ^^#(11)^- #7" *\] 2 
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" 1020*000051214 2000/10/ 

%(9)2) , #7l #b]zl(7)# ii#Al7l^r *(hole)(15)-g- ^ 

"5-*}*}, ^1 3 ^<£#(11)*1- 2 ^<£^(9) ^ ^"71 >t ^(A)^ >S-7l 

^£ s)S ^(B)^ 331 ^-e^l sfl#*Rr ^^H, ^-71 >i <^^(A)# 

^ line) (17)* #7) eKl(17)£: #5.^ dfc*} # ifl <^(A)-4 ^ 

S. <^(B)* ^t^Rr 331* «8>^cK 
<i?> cf#o.S £ lcofl ^"71 3fl€(13)* *l|7lt!r 3 , ^ 3 £ 

<£^(11) ^-71 *( 15)31- #7l 5^1(17) iflJM| ^e^#(19)# 

<is> cf^-o_S £ ld°fl A ^7l rf^^ ^^-#(19) #^1 ^ ^( gap fin) 

^H]°l S0G(spin on glass)^- USGCundoped silica glass) ^ -M^K21)-g: 

^ ^, ofl^i «fl(etch back)* *}<^ ^r7] *\] 3 €<3#(11)£] 3E£<*H *8^€ 
^§K19)°1 ic^sq^ ^cf. 

<19> £ le°11 5.*}$. #7l ^11 3 ^^#(11) 5.^*1) ^*l*Rr #7l 

3 ^54^(19)* ^^M, ^1-71 uj-^ ^«(19)* zfzj-<q ^(23)^.5. 
^"71 ^ #^-(23)£- ^-71 #e1ZL(7)^ ^ ^^^cf. 

<20> 5. lfofl s.*\& ^ol r # 7 ] ^ s\g_ <8^(B)«fl *fl*3-S>fe *1| 3 

(11) #£*H 5fl^(25)* ^71 s%&(25)-& ^#*Rr *Jz* ^ 

^°\] #71 2)1 3 ^#(11) # ^ <3«H1 sfl^Rr 7 A^r *f 

<21> J£ lgofl S^S} H}<2}- ^-Ol, #7] 3 ^^(11) ^ #71 # <3^(AH1 *fl 
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* 1020000051214 2000/10/ 

^Rr ^# ^^*>ZL, #7] 3fl€(25)# 7^0.5*1 ^Efl 7l#ofl 5^ 

3^ ^ o. ^- S ^-cf. 

<23>DRAM2l ^ 3.7l7> ^3f)Al^^ -g-^ S^LS^l *}*- ±-0)7} 

£o>;*|o> o]6]] is}*?- ^-g- *(15)# ±)n*}7] 3*fl ^-S-* ##^(13)^ 

^o] 7} ^-o>o> , 37l7> 3]-o>^A-1 ^*Rr 3fl^^ A>^1 ^4 

^oiH ^SL«}7l ^SM^r SL*\$ ^>^l7fl ^tf. ©H nJ-eH, ^ 

^ ^-8: *>7l ^Hl *>.EL p>>i3.(hard mask) -§-AS cf^^ ^3 ^(*1-£*1 ^7}S 

S. ^ZHI°) *>fe ^3^51 ^7)l7> ^7>*}7l nfl^ofl cf^^ ^Bl^ ^^|^^: 

^^-(23)^1 ^4^°} t^t4. *H?- ^^-^ tf^v 

°1 -¥-£-°11 ^(electric field)7> ¥^ #ff-7> 9^ 7}^M 

^o>^cf. zielJi, ^ ^^-ofl (+) &<&°] 7>8fl^ ^ ffl^^^l ^g-sl 5E.#S 
(dopant )7> ^<H*H ^ ?1 4*1^ (capacitance) -I- #4^l7lfe ^ 

(depletion) Sl^M I^JW. 
<24> <3^(AH *( 15)^1 *§^S\7] nfi-g-ofl ^ #ofl ^ SIS. <3<3(B) 

°ll ^*fl*Rr = 4i3-g- cf^^ ^e|^(ols.Al)oi ^ cg^o} cf^^ ^el^-^.4 ^zj- 

^Mlfe- S.^ M( loading effect )7\ iHj^rCk , ^ 33. tj-^ 

3 ^3^* €r*l*1 ^1 71*1-71 ^«fl ^^(over etch)* ^ ^ €^ ^°l7> ^ 
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" 1020000051214 2000/10/ 

^*H, 7 ^ €(gap fill) #-^r SOGCspin on glass)i4 USGCundoped silica 

glass) ^ #sj-^(21)iL3. *fl£ 3 , ^l^^fe 7^^o>^-o.s. ^ ^> 

<26> 2L ? V ) Aj. 7 ) 3 ^o|^(n) # ^ SjS <83(B)°1 # <3^(A)2r ^ 3^3. 

^(B)^ i£*>7> f7}s}^ ^ ^]*>7l ^£ ^^(BH «fl#*Hr #7l 

A 3 ££^(11)^ S^<H1 3fl€(25)# ^*fl°> *>7l ^ 

<27>5£^-, ^^-(23) A>o]o) ^ 3 ^o^^(H)^- ^Z^LS. *fl7^>7l *H ^ 3i\S. <J§ 

<3(BH1 Sfl^Kr ^"71 3 €<S^ #£41 *flfK25)-§- ^^«fl°> *}7] nfl^l 31 

^1 (wafer )» IPAdsoPropyl Alcohol)^- °l-8-*M £2^1*1 t 1 fifli+^ 

#4M*r ^(spin) £2: ^-1: *R-SRr (single wafer 

type equipmentHH ^ *8 v+ , #*>(box) 3*1*1^*1 3a*l?l*r «fl^ 

BHHbath type) ^1* *r-8-*H°> tr*}. ^ £2: *r-§-*Rr D fl^^ #«1^ 3 

uj^l^H *J°1*M ^e) ^(throughput )°1 1^4- ^elji, 31 °1 ^ # ^flS 

*i7i ^ °ifi sa^. 

<28> ^ o. ^-7]^ -g-^^ ^t}7] ^*r^ <?>#^ %°-3.*\, ¥r ^ ^^^r *>-¥" 
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* 102CI000051214 2000/10/ 

<29> cfs. -S->}^ CMP ^ nfl ol#^* 

aflT^ ^ #2.^ #o.3.*l CMP ^4 ^ 71*11*13 ^ y o v ^# 

<30> .g. ^gSJ S& 4^: ^-gr ##^8" <&°-T£*\ ^ S) S. <3 ^ °1 € ^ 

°h ^>^m ^ sxs.^ ■qsls.*], ^ #7)m #<y ^ $13., ipa 

H2l wfl^ 4^ (bath type) $11 41 (wet station)* ^V-§-^: ^ 

*13 «<^* *fl^«Hr cfl 

<31> OH- o^^H £ ^4 ^Aloflofl o]^. -S(cell) ^ ■ 

S)S(periphery) «^°1 #51*11 7l#-g; §«l*Rr &7\}<%; #7l #51*11 7^ tfTg 

°ll *1 1 ^f^- 3^*Hr #3)^; #7l *fl 1 €<3# ^ ifi <3«W sfl^Kr Jf^r 

^1- «s^(piug)l- ^*Rr #314; #7l *fl 1 ^^l *n 2 £<Sf"£ ^*Kr 

#314; ^"71 *fl 2 ^<^# ^ 3 ^*Kr #314; A 3 ^ 

^# 33. <3«H «fl#*Hr ^ ^^H, ^"71 S]^- ^^ofl *fl^ 

Sfe *fl 3 ^<3#4 ^7} ^-71 >S <3^H tsfl^Rr *fl 3 ^<3^4 ^1^4 

^ #314; ^-71 Jtfl 3 ^<£^ ##<>fl S>^- #4-§T ^"71 = 

aVu|-o. uflE^^o^ 4i3f ^*Rr #314; A o V 7l afl 3 ^<2#4 *fl 2 

^ <^^* ^^>S. ^7l #5^-1- ii#A]7l^ *(hole)* 

^sf; ^-7] ^) 3 ^4 # 7 ] ^ vflofl ^Hf^* ^^*>^ #314; #71 xfl 3 
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' 1020*0000512 14 2000/10/ 

^KCMP)* ^ ^r^l^; 3 

<32> o^, ^. ^Al^jofl tcj-s. ^sflAlE^ ^ a o Vl 3^- S. 2a - £ 2h» 

<33> ^ 5. 2a°fl £^1^ w r *r M0SFET(cl£Al)7l- ^hS^l 71^(100)* ^1W 

. ^-7] 7m(100)^ €(cell) ^^(A)4 ^€ ^IS. (periphery) ^^(B)^-S. M-^ 

O^tf. ^S. ^2|-# ^-S] ^r5}-#S. ol^xl^ 1 ^<&#(103)°1 ^"71 ^£.^1 

71^(100) ^<H1 ^"71 1 €<2fKl03) ^ ^ ^(AHl *ll^Kr -¥-^1 

v A>^1 ^z}- ^ *(hole)(105)ol ^^S]ji ( ^-71 ^(105) 1^51 ^1 

#e1^-(plug)(107)7> ^^cf. °1<>H, ^"7] *fl 1 *i<£^(103)2r 
(107) ^<=H1 *ll 2 ^"^^(109)^ 3 ^^#(111)^1 ^>S. ^f^^ 1 }. ^-71 2 
^^#(109)^ ^-7] 3 ^^^(111)^: ^*Rr ^ ^"71 1 *|<3^(103)°1 

^ iM^Hr ^ W ^"71 ^1 2 ^<3*(109)2r ^"71 3 ^<£^(111) 

^ ^5. cf^- ^zj- Sf-^-g- 7flSS. o]^-^^i^. -^aHH^ ^} ^7} ^ 2 

<34> £ 2b°fl *>°1, ifi ^(AHl *fl#*rfe ^"71 3 ^£^(111) # 

i^ofl #-£n}- 30^(113)* *§^tr 3, ^-71 3 *i<3^(m) ^ ^ 3^. ^(B)^ n 
^ ^^"W. ol nfl ^ 3 *i<2#(lll)-§- *WRr ^ 
71 *ll 3 ^^#(111)31 ^ <3^# ^AlZ|s>^ ^ ^ofl #71 ^1 3 ^^#(111) ^ ^ 
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' 1020000051214 2000/10/ 

<£&S\E.3., #2*5^ *1H^ 0 > ^HHl^ sis 

(BW sfi^Kr #7l 3 ^<2#(lll)^r 100A - 2000A ^^2] 30] 3. ^zHh}. 
<35> £ 2c°11 £Al€ w}-^ z>ol, ^"71 3fli£(ii3)-g: Jft7]& 3, #7] A 3 % 

<£#( 111)^1 #^°ll ^(115)^: ^W 1 }. #7^ <5>.EL 4i3i 

(115)£r *(hole)(121)-|: <g#^r nfl , ^(m)^ 

a. <*^8r CMP ^# ^Ml ^^tb ^sfrfe- ^4 ^ 

Al 5)5. <8«?(BH Sfl^Rr *H 3 ^^^(lll)ol 3* "o^Kr 

<36> tf^-o.S. 3£ 2<H £Al€ w>fi)- ^-ol, Aj-71 Sj-JS. ^(115) Aj-^ofl sflfi 

(117)-g: ^^W. °] ^^HH #(hole)(121)3|- 5^1(1 ine)(123)°l *8# 

^ aJ-71 S}:EL n}i=L-g- ^(115)^ #^°1 #7l Sfl€(117)-i: -g-SH ivM^K 

#7l el-oi (i23)ol #7l -S <83(A)^ #7l ^ <3"3(B)3 ^3l» 

<37> £ 2e°fl £A]^ B>«q- $o] f #7) zj-^J-nJ- ^(m)* l^as. °l-g-*M #7l 

^ D>^H-g- ^(115)-i- $\B\^f>}o$ n>ia.(H9,ll9')# *§a^ , Aj- 7 | zj-# 

^ 3^ (117) -4 Aj-7] u>ia.(119 ( 119')# "fiHS °l-g-*H #71 *fl 3 

(111)^ #71 A 2 *|<2#(109)^ ^ <S«3-ir ^}S. #zJ-«H *(hole)(121)3|- ^ 
(line)(123)-g- ^#*tf. #7] ^(121)^ ^1 #e^ZL( 107)1- ^a^H, ^ 
^<HH *>-¥- ^^51^ -¥-^r°l^, #7l e}<?](123)^- ^ ^^(A)4 
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^ <3<3(B)^- ^-g-SRr ^ , ^Mr^Kr ^ A l ^ 

^<H-SL*1 ^>7fl S>^- tt^. #(121)2]- B]-ol(123)€- 

^SKr ^ ^ f\ ^3 ^ slS. ^^(B)l4fe * sfl^(hole pattern)^ 

^ € ^(A)^ ##^]- *>H. 4i3-§- ^Bl^^l 3 ^l^-SlJl, 

<3<*( B )o) P>i3.(119)7> ^ ^^(A)£l n>^a.(119')il^ ^ 

<38> tf-g-o_S. £. 2f^l ^-o] > £ 2e<^l € n 2 -^ ^ 3l^-g- S^. 

^-(125)-i: ^^W. ^HHH^ £^^-^1 t^Jg ^S^JIS ol^^t^-. 

<39> cj-g-iLS £ 2g<Hl £^1^ w>sq- ^ol ; CMP "S-^SLS- #7l &^-%- £^^-(125)* ^ 

e)s}a] A *(121) vflofl <5}«- ^^-(127)* ^#W-. #7l ^ ^^-(127)^ #71 #ei 
H(107)^ <?l^^cf. o]nfl, CMPS] ^g-f #^*}7} °fl-f ^ 

7l nfl§-o11 ^(A)^ ^^1 ^^(polishing)^^ #?1 *fl 3 ^^^(llD-i- 

^-S^ 0 ! s]^, c| o]^- ^u>( p0 lishing)7> ^l^^^l 

€ ^(A)^ n>^3(119')^ ^Il7l7> sl^l^, ^ SIS. <g^(B)3 is}lL p> 

^3.(119)^ ¥^11 7> ^*>7ll ^Cf- #713 CMP ^ ^ofl Spf ^ 

(127) <^ilS. el (slurry) °1-M(*1:£*1 )°1 #7ll ^4. 

<40> p^I^-jos £ 2 h°fl w>sq- ^-o], ^ <3<3(A)3 *ll 3 ^•a^CHD-i: *M 

-g-tbcf. oltfl, Sis <3<3(B)3 3 ^<£^(111) # t £°ll Aj^^.o. s 

o)=.c^^1 sJ-JEL u|-^£l( 119)7} ^ 5)3. <3^(B)3 3 €^^(11D°1 ^^5]^ ^ 

y ^ltb^-. #713 CMP ^ ^<H1 ^^"(127) «?>^1 ^-^V^^ ^ 
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ol§^( D l£Al)£ ^T^t}. 2H^<L£. ^^-(127)^ ^o}^ 

S. 2(aHH «8>8$- *fl 3 ^^#(111)^1 ^v\}9\- 7]<5] x}°}7\ &t}. 

<41> ^-7ltb «>^1- ^ ^ ^ofl ^ ^^1^^ ^*Rr3l 

CMP o]^} 7 ] rrfl^-ofl, <s}-^- feo]^ £^o) 7]^ ^ , ofl ^ ^ ^-g- A> 

<42> sEtb, ^Kfl^lBl ^ ^<HlA-fe, s|#^j05. a>o!^ ^ 3 ^ 

<£^# nfl sflEi-g; A>-g-^l #7" t^^ofl, wfl^ Ef<a(Bath type)^ *m 

^3M^(wet station)* ©l-g-t!: ^ JL^V ^r>. 
<43>hl^:, ^ofl £)^V ^JiflAlEi ^ofl^^, CMP ^ nfl 

^3*r °}^r^ *\)7]^- ^ <&7] nfl-g-ofl, ol^-^cH] 

«<M*>?H CMP ol-g-^- ^ & ^ 7} 01^ 

<44> t&^h ^<fl ^ ^Sfi^Ei ^ ^oflA^, *}*- ^-B^Rr f, fifl 

, 3 ^3^°1 ^Z^^ 3}^ « 0 M*>7l JflsH, ^ ^(gap fill) ^ 

SOGCspin on glass)M- USGCundoped silica glass) ^ 4V5^°.S. $ , ^7]^ 

71^1^1 S]7l nfl^-ofl ^o] TV^^fe- a^7> 

<45> M^^r Aj- 7 jofl t^ofl oflAl^ ^ofl <3]*fl ^£}^r ^>q^, tj-g-*l| 7] 
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1020000051214 2000/10/ 
1] 

iS(cell) ^ 5)S.(periphery) <g«M #£.3] 7l^-g- ^«l*Rr ^Tflsf; 

^-71 «V£^11 71^ 1 H ^*Kt #A&r\ 

^-71 *il l ^<3# ^ ^-71 H <8^H *fl^Rr -¥-^1 #s]^i(plug)» ^*Rr ^711^; 
4^^*>°i ^ ^*Rr ^l*)-; 

>M 71^ *(hole)^r ^ ^ *}^- #31^; 

*fl 3 ^<3^ ^7} * iflofl ^*Rr #7fl2j-;* 

#71 Z\) 3 *3<3^ *fl*>*l, s^^Ml^ <3*KCMP)-I- #7fl<4; 

#71 1 3 l^f f #71 H ^^<H1 *fl#*Rf -^-i- ^171^ ^7^1 » 5LW<^ 
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' 1020*00005 12 14 2000/10/ 
[3^*8- 2] 

1 %H1 #7l 2 #7] afl 3 2j<df^ ^3. ^ ^ ^-g- 7\A 

[3^8- 3] 

100 A ~ 2000 A ^<?1 s^io S ^ ^sRa]^ ^ . 

4] 

*fl 1 %H1 s}-^^ 7] 711^ <g^>(CMP)» *>^r ^Tfl ^ofl, ^7l ^1 3 *3<£^ ^ ^ 

€ SI 5- ^fl^Rr «g>S^ *}EL n>i 3 7> #$SKr ^ ^8£.3. 

[3^*8" 5] 

*fl 1 *oH] &<H>H, ^71 3 *|<3# # >8-7l >g <3<3<>fl Sfl^SHr ^T^Kr ^Tfl 

^1, ^7] 2f*V^7l^l^ o^pXCMP)* *}^r #ofl <g^3fe oj^^o] ^5]^ ^ 
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la] 

B , A 




15. lb] 

B , A 



17 15 




lei 
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1 
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IS. 2a] 




105 
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IS. 2d] 

, , B , , , A 
117 




[3E. 2e] 



123 121 




15L 2f] 



125- 
119- 
111- 



-119' 
107 



2g] 



105 



127 



119- 
111- 



1QQ 



107 



105 



[51 2h] 



127 



119- 
111- 




IP 



107 



1QQ 




105 
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